Coding sequence polymorphism in avian mitochondrial genomes reflects population histories.
Nucleotide sequence diversity at mitochondrial protein-coding loci from 72 species of birds from different geographical regions was analysed in order to test the hypothesis that temperate zone species show population genetic effects of past glaciation. Temperate zone species showed reduced nucleotide diversity in comparison to tropical mainland species, suggesting that the latter have long-term effective population sizes due to population bottleneck effects during the most recent glaciation. This hypothesis was further supported by evidence of an unusually high estimated rate of population growth in species breeding in North America and wintering in the New World tropics (Nearctic migrants), consistent with population expansion after a bottleneck. Nearctic migrants also showed evidence of an abundance of rare nonsynonymous (amino acid-altering) polymorphisms, a pattern suggesting that slightly deleterious polymorphisms drifted to high frequencies during a bottleneck and are now being eliminated by selection. Because the shape of the North American land mass limited the area available for refugia during glaciation, the bottleneck effects are predicted to have been particularly strong in Nearctic migrants, and this prediction was supported. The reduced genetic diversity of Nearctic migrants provides an additional basis for concern for the survival of these species, which are threatened by loss of habitat in the winter range and by introduced disease.